To provide a comprehensive insight into sexuality after spinal cord injury, 120 patients received a questionnaire to assess their sexual activities, abilities, desires, satisfaction and sexual adjustment after injury. In the 63 responding patients, spinal cord injury had a major impact on sexual function. Relationship to partner, social life, bladder management and physical well-being had a significant impact on quality of life. Relationship to partner, ability to move and mental well-being, as well as aspects of sexual desire and body image had a significant correlation to satisfaction with sexual life. In the studied population, there was no significant correlation between preserved sexual abilities after spinal cord injury and the satisfaction with sexual life.
Introduction
Traumatic spinal cord injury frequently concerns young women and men in sexually active and reproductive period of life. In addition to deficits of motor and sensory function and autonomic control, a considerable number of patients also report disturbances of the sexual functioning. It is well known that sexual dysfunction in both ablebodied and spinal cord-injured humans has a major impact on quality of life and interpersonal relationships. Early studies have indicated that sexuality after spinal cord injury remains a central motivating factor in life and that the overall rehabilitation outcome is substantially influenced by a successful sexual rehabilitation. 1 The available knowledge concerning the impact of spinal cord injury on sexual health and quality of life is limited, and little attention has been paid to this topic during the last decades. The aim of the present study was to provide a comprehensive insight into aspects of sexuality in a population of spinal cord-injured women and men and to highlight the issues of sexual activities and abilities of partnership and quality of life.
Patients and methods
In all, 120 patients (93 male and 27 female) with spinal cord injuries who had undergone a rehabilitation program in our institution were invited to take part in the study and received a 62-item German multiple choice questionnaire developed to assess sexual activities, abilities, desires as well as satisfaction and sexual adjustment after a spinal cord injury. The questionnaire was mailed to the patients and it was accompanied by a personalized letter that explained the background and the aims of the study. This primary approach had a response rate of 45%. At 4 weeks after sending the first letter, we mailed a reminder to the patients who had not yet responded. However, this secondary approach could not increase the response rate considerably and therefore the final response rate was 52%. The questionnaire consisted of three parts and was developed at our institution because no questionnaire existed in German that was relevant, standardized and valid to assess aspects of sexuality in a population of spinal cord-injured humans. Therefore, part A and C of the questionnaire were not validated. The parts A and B were the same for female and male participants, and part C included questions directed specifically to either females or males.
Part A first evaluated the overall quality of life, mental and physical well-being, partnership and the life satisfaction within social and professional environments. Patient satisfaction with the management of spinal cord injury and its consequences were recorded and factors limiting sexuality after spinal cord injury and their influence on a satisfactory sexual life were rated on scales from 1 to 5.
Part B evaluated the individual sexual experience for the period of 4 weeks leading up to the assessment and consisted of 25 questions evaluating the frequency of a individual pleasant experience within five concepts: emotional closeness, physical closeness, physical attractiveness and body image, sexual desire and communication about sexual needs and desires. To measure these parameters, a modified version of the German questionnaire by Klingler and Loewit was used. A former published validation study revealed a satisfactory internal consistency for all five concepts, as determined by Cronbach's alpha. 2 The patients were asked how often in the 4 weeks period they have had a positive experience in that five concepts. The 25 questions (five questions per concept) were given in a nonordered sequence using rating scales from 1 to 5.
Part C had different versions for females and males and evaluated the pathophysiological changes in sexual function as well as the residual sexual abilities after injury. Both gender evaluated the intensity of sexual desire before and after injury separately from the impact of central and peripheral sexual stimulation on sexual arousal and response. Different kinds of sexual activity practiced after injury were recorded along with frequency and satisfactory significance.
Statistical methods
For finding correlations and testing significance between groups and subgroups, a regression model was developed to identify the impact of different influences on quality of life and satisfaction with sexual life. After data regression an analysis of variance was performed to distinguish significant from nonsignificant influences (Po0.05).
Results
In total, 63 patients (52%, including 47 males and 16 females) who completed and returned the questionnaire underwent a neurological examination according to the ASIA protocol to determine the segmental level of spinal cord injury. 3 Clinical details are summarized in Figure 1 .
Part A
At the time of evaluation 25 of the 47 male and eight of the 16 female were participating in stable relationships. Of the 25, 21 males and all eight females also lived together with their partners. The first group of questions assessed satisfaction with current overall quality of life, physical and emotional well-being, the relationship to the partner, social contacts to friends as well as the professional situation. The results are shown in Figure 2 . The second group of questions assessed satisfaction with the management of pain, bladder and bowel dysfunction, mobility and sexual life. The results are illustrated in Figure 3 . The third group of questions evaluated the effect of individual, relationshiprelated and spinal cord injury-associated factors on a satisfactory sexual life. Details are given in Figure 4 .
The following four issues were found to have a significant impact on quality of life in the studied population: relationship to partner (Po0.009), social life (Po0.05), bladder management (Po0.04) and physical well-being (Po0.009). Concerning sexual satisfaction the factors relationship to partner (Po0.05), ability to move (Po0.05), and mental well-being (Po0.003) had a significant impact on the satisfaction with the sexual life.
Part B
Patients were asked to review the last 4 weeks prior to the evaluation and judge how often within this period they had a pleasant experience with emotional and physical closeness to other people, their physical attractiveness and body image, their sexual desire and their communication about sexual desires and needs. The results are summarized in Figure 5 . The scales sexual desire (Po0.001) and body image (Po0.0138) had a significant correlation to better satisfaction in sexual life.
Part C-female patients
In the female group 7 women had normal menstrual cycles, three reported irregular cycles and six were postmenopausal. Three women had given birth to a child, all before spinal cord injury. The current degree of sexual desire was rated as high in eight (50%), as moderate in five (31%) and as low or absent in three females (19%). When comparing the current degree of sexual desire to that before the lesion, it was equal in five (31%), slightly lower in five (31%) and considerable lower in six females (38%).
Subjective sexual arousal to a central (audiovisual or imaginative) stimulation was reported as always occurring in three (19%), mostly in eight (50%), sometimes in three (19%) and rare in two women (12%). Physiological responses to central sexual stimulations (clitoral swelling, lubrication) Figure 1 Clinical data for the 16 female and 47 male patients assessed in the present study.
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were reported as always occurring in three (19%), mostly in five (31%), sometimes in three (19%) and rare in five women (31%). Sexual activities could completely fulfill the sexual desires and expectations in four women (25%), sometimes in two (13%), and rarely in five (31%), and five (31%) reported never being fulfilled. In total, 10 women reported on engaging in sexual activity on a regular basis, and for three of them it took the form of masturbation, for seven it was kissing and caressing and for six it was sexual intercourse. Physiological responses (clitoral swelling, lubrication) to peripheral sexual stimulation (masturbation or intercourse) were reported to occur always in six (60%), mostly in two (20%), sometimes in one (10%) and rare in one patient (10%). After spinal cord injury, 10 women reported having at some time in the past or currently having sexual intercourse, and six never had intercourse after injury.
Three patients experienced orgasms frequently and additionally three women experienced orgasms only occasionally. The remaining 10 women had never experienced orgasm after injury. When comparing the intensities of orgasm before and after injury, one patient surprisingly rated the intensity of her orgasms as higher, one patient as similar and four as considerably lower after injury. 
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Statistical analysis revealed that none of the preserved sexual abilities such as central or peripheral arousal, orgasm or intercourse had a significant correlation to better satisfaction in sexual life.
Part C-male patients
The first two questions assessed the sexual desire in the group of 47 male patients. Nine (20%) patients rated their sexual desire as very high, 17 (36%) as high, 14 (30%) as moderate, three (6%) as low and four patients (8%) found that they have no sexual desire. When comparing the degree of sexual desire after spinal cord injury to before, it was rated as being higher in three (6.5%), equal in 20 (42.5%), slightly lower in seven (15%), considerably lower in 13 (27.5%) and four (8.5%) patients reported no sexual desire.
Subjectively experienced sexual arousal to a central stimulation (audio-visual or imaginative) was reported as always occurring by 27 men 
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A Reitz et al (57.5%), mostly in 13 (27.5%), sometimes in three (6.5%) and rarely or never in four patients (8.5%). Seven patients (15%) reported usually getting an erection following central sexual stimulation of adequate intensity, while eight (7%) men reported only sometimes and in nine patients (19%) rarely getting an erection. In all, 23 (49%) patients had never experienced an erection to central sexual stimulation after injury. However, only four patients stated that centrally induced erections were of sufficient strength and duration for intercourse.
Subjectively experienced sexual arousal to peripheral genital sexual stimulation was reported as always occurring in 14 (30%), mostly in 13 (27%), sometimes in five (11%) and rarely or never in 15 patients (32%). Penile erection to peripheral stimulation was always observed by four patients (8.5%), mostly by 14 patients (30%), sometimes by seven patients (15%), rarely by nine patients (19%) and never observed by 13 patients (27.5%).
When asking the males how sexual activities fulfilled their sexual desires and expectations, four men (8.5%) found fully, 19 (40.5%) found sometimes, nine (19%) found rarely and 15 males (32%) reported never being fulfilled. In total, 27 men (57.5%) reported having sexual intercourse, 13 patients (27.5%) had not, while seven patients (15%) did not respond to that question. Six patients (13%) experienced always or frequently having an orgasm and 16 (34%) only sometimes. In total, 25 patients (53%) had never experienced orgasm after injury. A total of 30 patients (64%) reported not ejaculating, while 11 patients (23.5%) ejaculated sometimes and in six patients (12.5%) usually.
Different treatment options for erectile dysfunction were assessed with regard to their efficacy or lack of efficacy. Mechanical assistance such as a vacuum pump was used in eight patients; however, only three reported on achieving erections sufficient for intercourse. A total of 16 patients had experience in using intracavernosal injection of prostaglandin E, and 10 used it as first-line therapy and reported on erections sufficient for intercourse. Sildenafil was tested in 21 patients, and 14 patients then successfully used sildenafil as first-line therapy. For seven patients sildenafil was ineffective. Apomorphine was tried by eight patients, and only three of them reported on having erections sufficient for intercourse.
The preserved sexual abilities in men such as central or peripheral erection, orgasm or intercourse had no significant correlation to better satisfaction in sexual life.
Discussion
Traumatic spinal cord injury leads to drastic changes in almost all aspects of life. Frequently young and sexually active women and men are affected, and in most cases spinal cord injury causes significant disturbances of sexual functions. The impact of the injury on sexual function depends on the degree and level of lesion in the spinal cord. 4 Early studies addressing the impact of spinal cord injury on sexuality mainly focused on sexual abilities such as penile erection, ejaculation and reproduction. 4, 5 Later emotional aspects and the impact of the injury on quality of life and partnership were explored. 6, 7 More attention has been paid on sexual rehabilitation during the last decade since sexuality after spinal cord injury was identified as remaining one of the central motivation in life, with the restoration of sexual function or the adequate treatment of sexual dysfunction substantially influencing the overall rehabilitation outcome.
In our population, 87% of the males and 75% of the females reported satisfaction with overall quality of life. Also singular aspects of quality of life such as physical well-being and adequate social and professional lives were associated with high satisfaction rates. Lower satisfaction rates with respect to physical well-being may be related to the underlying spinal cord injury. Similar satisfaction rates in the singular aspects of quality of life compared to the overall quality of life may support the reliability of the self-reported data. The statistically significant correlation between better overall quality of life and satisfaction with a relationship, social life, physical well-being and the bladder management found in our population underline, in particular, the significance of social reintegration and adequate complication management after spinal cord injury. Although a high number of our patients indicated not being satisfied with their sexual life after injury, there was no statistically significant correlation to overall quality of life. These results are difficult to interpret; possible reasons might be a certain kind of resignation, a change of interest and priorities in life as a result of the sexual dysfunction or a bias in the studied population. Age, martial status, level or age of the spinal cord lesion and cultural issues may also be possible factors to explain this discrepancy. However, we think that there might be an adaptation in many patients after spinal cord injury, which shifts the priority in life from sexuality to other fields.
Consequences and complications of spinal cord injury, such as inability to move, neurogenic bladder and bowel dysfunction, spastics and pain are known to influence both quality of life and sexuality. Assessing the impact of these possible complications revealed that most of the patients are satisfied with their ability to move and their management of pain, spastics, bladder and bowel dysfunction; however, only 44% of the females and 38% of the males reported satisfaction with their sexual lives. Relationship to partner, ability to move and mental well-being had a significant correlation with a Sexuality after spinal cord injury A Reitz et al satisfactory sexual life. When asked if their sexual activities met expectations of a satisfied sexual life, only 37% of the women and 49% of the men found this to be the case. These findings are in accordance with earlier observations that sexual satisfaction decreases after spinal cord injury. [6] [7] [8] [9] In our study, 53% of the patients considered their current sexual desire as very high or high. Compared to the desire before the lesion, 44% reported to have a similar level of sexual desire. In former studies, it has been shown that both women and men remain interested in sexual activity after spinal cord injury; however, their level of desire has been shown to decrease after injury. 9, 10 The frequency of sexual activities decrease for both genders after injury. 9, 10 The type of the preferred sexual activity women and men engage after injury is also known to change. Preferred sexual activities are kissing, hugging and touching for women, 11 and oral sex, kissing and hugging for men. 9 In our population, only 37.5% of the female and 57% of the male reported having sexual intercourse.
Physiological sexual responses to a central stimulation (audio-visual or imaginative) appear as psychogenic erections in male and clitoral swelling and vaginal lubrication in female. In the present study, 50% of the females and 51% of the males reported some degree of genital response to central sexual stimulation. These mechanisms rely on corticospinal projections that may be disturbed or preserved after spinal cord injury. Psychogenic erections in the male are thought to be mainly mediated via the hypogastric plexus originating from the thoracolumbar segments T11-L2. 12, 13 Psychogenic lubrication in women is considered to be mediated via similar pathways because females with a preserved sensibility of the T11-L2 segments to pin prick and light touch have a greater probability of achieving psychogenic lubrication. 14 A genital response to direct genital stimulation is usually seen in subjects with preserved sacral segments because these responses rely on a spinal reflex mechanism that remain intact after a suprasacral spinal cord lesion. Early studies report that 80% of spinal cord-injured males have reflex erections. 4 In our population, reflex erections were reported in 73% of the cases. All 10 female subjects who reported on regular sexual activity experienced some degree of genital swelling and lubrication to a direct genital stimulation. Having intact sacral segments the ability for reflex lubrication should be maintained. 15 This has been shown in women with a complete suprasacral injury who had a reflexively mediated lubrication after a genital stimulation. 16 This is in accordance with our findings, because all women with genital reflex response had cervical or thoracic lesions and intact sacral segments.
Male orgasm was seen in 47% of the subjects, whch corresponded to former observation reporting 42% 7 and 47%. 9 In the latter study, even 38% of the men with a complete lesion reported experiencing orgasm. In our study, 62% of the females still experienced orgasm after injury. In a laboratorybased study, Sipski et al 17 reported that 52% of the women with spinal cord lesion were able to stimulate themselves to orgasm. The integrity of the sacral reflex arc seems to be crucial to achieve an orgasm because they have been reported to occur in 59% of women with upper motor neuron lesion as compared to 17% with lower motor neuron lesion. 17 In our study, 36% of the male subjects reported on a preserved ability to ejaculate. Only 18% of the men with lower motor neuron lesion have been found to have an intact ability to ejaculate, whereas up to 70% can ejaculate when the lesion is incomplete. Furthermore, preserved ability to ejaculate in these patients is associated with a greater probability of having psychogenic erections. 4 In patients with upper motor neuron lesions, only 4% with a complete and 32% of the men with an incomplete lesion had ejaculations. 4 Nevertheless, our data may suggest that preserved sexual abilities are not necessarily correlated with better satisfaction in sexual life and that subjective influences such as sexual desire and body image may have a more substantial impact on sexuality after spinal cord injury.
Conclusion
This study offers an insight into issues of sexuality after spinal cord injury, with special emphasis on issues of sexuality, partnership and quality of life. Although the impaired sexuality did not significantly affect the quality of life in the studied patients, most of them were not satisfied with their sexual lives. Therefore, more attention needs to be given to sexuality after spinal cord injury to meet the needs of the affected patients.
